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PRELIMINARY AND SHORT REPORT
A STUDY OF HUMAN EPIDERMAL PROTEINS*t
A. GEDEON MATOLTSY, 1\/1.D. AND FRANZ S. M. HERB5T, M.D.
Stratified squamous epithelium, such as the human epidermis, characteristically con-
sists of an upper inactive cornified layer and of a lower active layer containing epithelial
cells in various stages of differentiation. For understanding of the biochemical processes
involved in the transformation of epidermal cells into horny masses, better knowledge of the
protein constituents of both epidermal layers appears to be of fundamental importance.
While considerable information has been obtained about the main protein constituent of the
human epidermis, i.e. epidermal keratin (1, 2, 3, 4, 5), relatively little is known about the
other proteins (6).
For a study of epidermal proteins, the epidermis of human abdominal autopsy skin was
separated from the dermis, homogenized, and extracted with various solvents. The com-
ponents of the extracts, in turn, were identified by paper electrophoresis (7). These investi-
gations led to a simple fractionation method for identification of epidermal proteins which
is schematically shown in Figure 1. By this fractionation method, in addition to epidermal
keratin, two different "soluble proteins" have been identified. These are considered to be
the "main soluble protein constituents" of human abdominal epidermis4
EXPERIMENT5 AND REsULTs
Experimental procedure was as follows: Strips of human abdominal skin were obtained
4—6 hours after death from patients between 24 and 67 years of age. The autopsy skin was
stretched, attached to the surface of a large Petri dish, and incubated for about 10 minutes
at 58° C. During this time, the epidermis spontaneously separated from the dermis near the
epidermo-dermal junction (Figure 2), and could be removed easily by gentle scraping. In
each experiment, about 100 cm2 of skin were used, and about 120 mg of epidermis (dry
weight) were collected.
Phosphate buffer of 1/15 M and pH 7.1, 0.1 M acetate buffer of pH 8.6, and 1.0 M sodium
chloride in 1/15 M phosphate buffer of pH 7.1 were used to extract the "soluble fraction"
(see Fig. 1). In 10 ml of each of these solutions, about 120 mg of epidermis (dry weight)
were suspended and homogenized for 10 minutes at 0° C in a Potter-Elvehjem type glass
homogenizer. The suspension was then transferred to a 10 ml centrifuge tube containing a
few glass beads, and gently agitated by continuous rotation of the tube for 48 hours at 0°
C. After this, the suspension was centrifuged at 3,500 R.P.M. for 1 hour at 0° C. The super-
natant fluid was considered the "soluble fraction" of the epidermis.
After three successive extractions, the "soluble fractions" of the epidermis were dia-
lyzed against distilled water. The total weight of extractable substances was determined
by adding the weights of the dried materials of all these extracts. The per cent of ma-
terial extracted by each solvent from epidermis has been calculated in terms of dried epi-
dermis. About 20 per cent was extractable by phosphate buffer, about 25 per cent
by acetate buffer, and about 28 per cent by buffered sodium chloride.
For paper electrophoretic studies, the "soluble fractions" were concentrated from 10
ml volume to about 1 ml in a collodion bag suspended in the path of an air stream. The
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FIG. 1. Scheme of fractionation of human epidermal proteins
FIG. 2. Cro5s section of human abdominal skin showing separation of epidermis from
dermis. Gelatin was injected between dermis and epidermis of human autopsy skin after
incubation at 58° C. The skin was fixed in 4 per cent. formalin, embedded in paraffin and the
section stained with hematoxylin-eosin.
samples were then dialyzed for 24 hours at 00 C against 1 liter of the identical solution
originally used for extraction. The "soluble fractions" obtained with phosphate, acetate,
and buffered sodium chloride showed identical electrophoretic patterns. Two distinct
bands were seen on the paper strips; one was wide and slow-moving, the other narrow and
faster-moving (Figure 3). These electrophoretic components are considered to represent
the main soluble protein constituents of human epidermis. Since at this time there are
available no chemical or physical data which adequately characterize these proteins,
definite conclusions concerning their nature cannot be drawn. Further studies on these
proteins are currently in progress.
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FIG. 3. Paper-electrophoresis pattern of phosphate-buffer extract of isolated epidermis
of human abdominal skin showing two distinct eleetropboretic components. Electrophoresis
was carried out at room temperature, in phosphate buffer of pH 7.1, E.M.F. of 110 volts,
for 12 hours. Filter paper was stained with Amido Black 10 B.
FIG. 4. Electrophoretic pattern of the sodium hydroxide extract of the "residue" of
epidermis. Electrophoresis was carried out in 0.1 M glycine buffer of pH 12 under the same
conditions as the phosphate-buffer extract.
Microscopic examination of the "residue" (see Fig. 1) which remained after three suc-
cessive extractions of the epidermis with phosphate buffer revealed horny lamellae, single
cornified cells, and a small amount of cellular debris. In order to solubilize epidermal
keratin, this residue was suspended in 10 ml of 0.05 N sodium hydroxide (4) and shaken at
room temperature for 48 hours. Dry-weight determinations showed that, after three suc-
cessive extractions, about 80—90 per cent of the residue passed into solution. Paper dcc-
trophoresis of dialyzed and concentrated sodium hydroxide extracts revealed one wide
band on the paper strip (Figure 4), indicating a single electrophoretic component. This
component was considered to be "epidermal keratin derivative". The small "insoluble
residue" remaining after sodium hydroxide extraction consisted of cell membranes, gran-
ules, and some cellular debris (4, 5).
Further studies on a 6 M urea-extractable substance (8, 9) of human abdominal epi-
dermis will be reported in a subsequent publication.
The authors wish to thank Miss Constance A. Balsamo, BA., for her valuable assistance
during the course of this study.
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